I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

Any trauma is a bodily lesion at the organic level that results from acute exposure to different forms of energy (mechanical, thermal, electrical, chemical, or radiant) in amounts that exceed physiologic tolerance threshold. In some cases (like drowning, strangulation, or freezing), the injury results from an insufficiency of a vital element. The causes of injuries can be either intentional or unintentional. Road traffic crashes (RTC), burns, fall, drowning, and most of the poisonings are classified as unintentional, whereas injuries due to physical assaults and self-inflicted violence are classified as intentional injuries.\[[@ref1]\]

The WHO highlights that more than 5 million people die each year as a result of injuries, which accounts for 9% of the world\'s deaths which is nearly 1.7 times the number of fatalities due to HIV/AIDS, tuberculosis, and malaria combined. Furthermore, tens of millions of people suffer nonfatal injuries that require treatment.\[[@ref2]\] The WHO further indicates that 90% of the world\'s death from injuries occur in low- and middle-income countries. In the Asia-Pacific region, about 2.7 million deaths occurred due to injuries in 2002 (7000 deaths daily) that was 52% of worldwide injury deaths. The injury burden in the same year was about 92.5 million disability-adjusted life years lost that is 51% of the global total.\[[@ref2]\]

Injuries, violence, and disabilities are major public health problems in Nepal.\[[@ref3]\] As per estimates of morbidity and mortality for 1998--1999, injury contributed 9% to total mortality and was the third leading cause in the country.\[[@ref4]\]

Karnali, one of the seven federal provinces, the country\'s most deceived region both by geography and development, occupies the higher mountainous land of north and mid-hills of Nepal and inhabits 1,570,418 people.\[[@ref5]\] In terms of life expectancy and adult literacy, Karnali has an average value of 63.64 years and 42.99%, compared to the national average of 68.80 years and 59.57%, respectively.\[[@ref6]\] Illiteracy, trying physical environments, recent urbanization with the access of new road networks extending into far-flung remote villages, low socioeconomic status, and family conflicts are the primary factors for the higher incidence of fall injuries, RTC, and physical assaults in this province.\[[@ref4]\] The prevailing burden of injuries in this part of the nation has not yet been scientifically presented.

Trauma care in Nepal is at its start. There is a lack of strict evidence regarding the incidence of injury. Unavailability of data on trauma is one of the most important impediments to trauma management in Nepal, especially in backward and remote regions like Karnali. Trauma has been recognized to be preventable over the past few decades, and methods for the scientific study of injury prevention have been established.\[[@ref1]\] However, the development of effective trauma prevention measures depends on reliable and detailed information on the characteristics and pattern of injury. Thus, the aim of this study is to elucidate the pattern and characteristics of trauma at teaching hospital of Karnali Academy of Health Sciences (KAHS), Karnali, Nepal.

M[ATERIALS AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
=================================================

Study design and setting {#sec2-1}
------------------------

This is retrospective cross-sectional study of patients of all age groups and gender who presented to the emergency department of KAHS teaching hospital, Jumla, Karnali province, Nepal, from January to December 2018.

We retrieved medical records of the patients presented to the emergency department; the medical record files were reviewed, and the sociodemographic information, presenting complaints, diagnosis, and outcome of management of patients were extracted. The patients with missing medical record files, uncompleted clinical information, and not diagnosed were excluded from the study. The institutional research and ethical committee approved the study.

KAHS, established in 2011 by an act of parliament of Nepal in Jumla (at altitude of 2514 m), is the only hospital to provide tertiary health-care facilities to all the districts of Karnali province (the Western region of Nepal). There is no trauma center in the province. The Karnali is the most poverty-stricken mountainous, remote province of Nepal with ten districts -- the province extends up to the elevation of 6717 m from the mean sea level.\[[@ref7]\]

Study population {#sec2-2}
----------------

The case records of all patients seen with injuries at the emergency department during the study period were retrieved. Demographic data, types of injuries sustained, causes, and circumstances of injuries, as well as the outcome of treatment were extracted from the case files and entered onto a computerized questionnaire. The patients with missing medical record files, uncompleted vital clinical information, and patients with unidentified causes of injuries were excluded from the study.

Statistical analysis {#sec2-3}
--------------------

A total of 460 cases were entered into the EpiData. The data from the EpiData were imported to SPSS version 20 (Statistical Package for Social Science, Inc., Chicago, USA) for analysis. Descriptive statistics were used to display single variable, mean and standard deviation were used for continuous variables, and proportions were used for categorical variables. Chi-square test for goodness of fit was used to show the significant distribution and *P* \< 0.05 was considered statistically significant.

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

Demographic data {#sec2-4}
----------------

A total of 460 patients attending the emergency department were included in the study. There were 282 (61.3%) males and 178 (38.7%) females with a male-to-female ratio of 1.58:1 (*P* \< 0.001). The average age of the patients was 26.5 ± 19.67 years, ranging from 6 months to 84 years with a median age of 22 years. The majority of the patients were below 10 years of age, accounting for 23.9% (110) of total and least (7.6%) were of 50s. The sex distribution of patients with respect to age groups is presented in [Figure 1](#F1){ref-type="fig"}.

![Sex distribution of patients with respect to age groups](JETS-13-30-g001){#F1}

Types of injuries and injury distribution with age {#sec2-5}
--------------------------------------------------

Unintentional injuries were the predominant form of trauma (*n* = 383, 84.1%) in the study population \[[Figure 2](#F2){ref-type="fig"}\]. Considering the causes of trauma, the most common was fall injury (*n* = 194, 42.2%), followed by RTC (*n* = 161, 35%), physical assault (*n* = 73, 15.9%), burn (*n* = 11, 2.4%), dog bite (*n* = 8, 1.7%), snakebite (*n* = 2, 0.4%), cut injury (*n* = 10, 2.2%), and drowning (*n* = 1, 0.2%).

![Causes of injuries](JETS-13-30-g002){#F2}

The distribution of etiologies of injury with respect to age groups is illustrated in [Table 1](#T1){ref-type="table"} and [Figure 3](#F3){ref-type="fig"}. The causes of injuries disproportionately distributed with the age groups. Fall injury, RTC, and physical assaults were the predominant forms of trauma in each group of age. Fall injury and RTC were most common in the participants below 10 years of age, accounting for 12.8% (59) and 9.3% (43), respectively, of the total injuries in the study population. The number of injuries, however, declined with increasing age. The physical assaults were predominant (*n* = 23, 5%) among adults (20--29 years) and were less likely in younger and older participants.

###### 

Distribution of injuries with respect to age group

  Age of patients (years)   Fall injury   RTA   Physical assault   Burn   Dog bite   Snakebite   Cut injury   Drowning   Total
  ------------------------- ------------- ----- ------------------ ------ ---------- ----------- ------------ ---------- -------
  Below 10                  59            43    3                  4      1          0           0            0          110
  10-19                     41            31    16                 3      1          1           1            0          94
  20-29                     21            31    23                 1      3          1           3            1          84
  30-39                     22            19    15                 2      0          0           2            0          60
  40-49                     16            13    6                  0      0          0           2            0          37
  50-59                     10            16    7                  1      1          0           0            0          35
  60 and above              25            8     3                  0      2          0           2            0          40
  Total                     194           161   73                 11     8          2           10           1          460

RTA: Road traffic accident

![Distribution of injuries with respect to age groups](JETS-13-30-g003){#F3}

Injury distribution with sex {#sec2-6}
----------------------------

[Table 2](#T2){ref-type="table"} and [Figure 4](#F4){ref-type="fig"} illustrate the distribution of trauma with respect to sex. The proportions of fall injury in male (*n* = 282) and female (*n* = 178) were 42.9% (confidence interval \[CI\]: 37.12%--48.67%) and 41% (CI: 33.77%--48.22%), respectively. Similarly, the proportions of physical assault in male and female were 16.3% (CI: 11.98%--20.6%) and 15.2% (CI: 10.8%--19.59%). The sex distribution of patients in fall injury (*P* = 0.001), RTC (*P* = 0.033), and physical assault (*P* = 0.026) was significant.

###### 

Distribution of injury with respect to sex

  Type of injuries   Sex   Total   
  ------------------ ----- ------- -----
  Fall injury        121   73      194
  RTA                94    67      161
  Physical assault   46    27      73
  Burn               6     5       11
  Dog bite           6     2       8
  Snakebite          1     1       2
  Cut injury         7     3       10
  Drowning           1     0       1
  Total              282   178     460

RTA: Road traffic accident

![Distribution of injury with respect to sex](JETS-13-30-g004){#F4}

Body parts injured {#sec2-7}
------------------

Considering all the cases of injuries, majority was soft-tissue injury (*n* = 182, 39.60%). Injury of the extremities (*n* = 134, 29.1%) and head (*n* = 113, 24.6%) were most common after soft-tissue injury. The other body regions injured are presented in [Figure 5](#F5){ref-type="fig"}.

![Involvement of body region](JETS-13-30-g005){#F5}

Outcome {#sec2-8}
-------

The outcome of the injured patients is illustrated in [Figure 6](#F6){ref-type="fig"}. Majority of the patients were discharged from the emergency ward (*n* = 266, 57.8%) after required treatment, whereas very few (*n* = 30, 6.5%) were kept for observation. One-fourth of the patients (*n* = 118, 25.7%) were admitted to the indoor patient department. The average hospital stay was 5.56 ± 5.7 h, ranging from 1 to 48 h.

![Outcome of patients visiting to emergency department](JETS-13-30-g006){#F6}

D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

Unintentional injuries were the predominant form of trauma among the people of Karnali that accounted for the 84.1% of total injury-related cases. A similar study in Nigeria has also reported unintentional injuries as the chief form of trauma with 83.6% of total injuries.\[[@ref8]\] Our finding is further supported by the report of Nepal health research council; still, the percentage attributed to unintentional injuries was slightly higher in our study population. The discrepancy may be due to the council report produced largely based on the data from the major urban tertiary care hospitals of the country.\[[@ref4]\]

The present study showed fall as the leading cause of injury among the people of Karnali; this is ascribed to the precipitous high mountains and hills in the province that provides residence and land for agriculture. The people\'s compulsion of working for their livelihood in such topography highly predisposes them to fall and subsequent injuries. Our finding contradicts other studies that reported road traffic injuries as a major cause of trauma and disability.\[[@ref8][@ref9][@ref10]\] In this study, road traffic injuries were the second most common form of trauma after fall injuries, despite the fact that the region has far less number of motor vehicles and road access to the villages. Karnali, one of the most remote and isolated regions in Nepal, is reachable only by foot or small aircrafts. Surprisingly, RTC is the second most common cause that contributed 35% of total injuries; this can be due to very poor enforcement of traffic safety regulations. However, supporting the other studies, the lowlands of Nepal have shown RTC as the major leading cause of death and disabilities.\[[@ref4]\]

Our results showed physical assaults, an intentional injury, as the third most common cause of trauma. Illiteracy, alcohol and drug abuse, poor prosecution of security services, and poor access to health services in the province may have increased the rate of trauma due to assaults. The WHO, in support of this, has suggested that illiteracy and heavy alcohol consumption are strongly linked to violent behavior.\[[@ref11]\]

Considering all forms of injuries, the burden of trauma in this study population is mostly borne by young males, a finding which aligns to other studies.\[[@ref8][@ref12]\] The injured patients in our study population were mostly below 10 years of age, which constituted almost one-fourth of the total. The injuries gradually declined with the age and least were recorded at 40--49 years but were recorded slightly higher after the age of 60 years. In each age group, majority cases were due to fall, followed by RTC and physical assault; the highest injuries due to these were recorded in the age group below 10 years. The incidences of physical assaults were more prevalent at the ages of 20s and 30s. Several studies have revealed the age group of 15--44 years as the most susceptible group to different forms of trauma.\[[@ref4][@ref13][@ref14]\] This age group actually involves in risk-taking activities and is more exposed to the elements being the main revenue earners in families, which may have made them more susceptible. The group represents the active and productive segment of the society and may lead to serious economic loss; thus, the proper preventive measures should be taken particularly targeting boys in their formative years. This study also has shaded light on the different etiologies of injury with the increasing age.

Regarding the body regions involvement, soft-tissue injury was widely present in our patients comprising 40% of all the injuries. This contradicts the finding of Elachi *et al*.\[[@ref8]\] as they have reported extremities the most commonly injured body region. Another study in Southern Iran, however, has stated that head and neck are the most frequent sites for trauma.\[[@ref15]\] In our study population, after soft tissue, head was the major site of trauma and was followed by extremities. Considering the outcome of injured patients, more than half of the patients were treated and discharged without permanent disabilities, few were referred, one died, and interestingly two absconded from the ward.

This study has characterized the trauma injuries in the country\'s most remote and backward high-altitude province. The study has primarily focused on the prevalence, causes of injuries, distribution of injuries with age and sex, affected body parts, and outcome of the patients. The findings of this study may have underestimated the real prevalence of injures as only the emergency patients were considered for the study. Many victims because of remoteness of the region and dearth of transportation facilities do not visit the hospital.

C[ONCLUSION]{.smallcaps} {#sec1-5}
========================

Unintentional injuries were the most predominant form of trauma in Karnali, with the fall injury being the leading cause. RTC were the second prominent cause, and physical assault, an intentional injury, was the third most common cause. The burden of trauma was mostly borne by early age group (\<10 years) male population. The incidence of physical assaults was more during their 20s and 30s. Soft tissue and head were the most common sites of injuries in our study population.
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